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(57) ABSTRACT

A signal transmission method and related mobile terminal
and base station thereof. The method 1ncludes: the base sta-
tion determines a special transmit time interval (T'T1) 1 a
downlink carrier (S301); the corresponding time length for
which a first type mobile terminal has sent an uplink sounding
reference signal to the base station 1s included 1n the special
TTTI; the first type mobile terminal 1s a mobile terminal which
sends the uplink sounding reference signal to the base station
in the special TTT; the base station sends a first control signal
within a first time length 1n the special T'T1 (S302); the first
control signal enables a second type mobile terminal to deter-
mine that the base station hasn’t sent a downlink signal within
the remainder time length in the special TT1; the second type
mobile terminal 1s a mobile terminal which does not send the
uplink sounding reference signal to the base station in the
special T'T1. Using the method and the related device enables
the future mobile communication system which uses the
downlink carrier to introduce the uplink transmission to be
compatible with the existing mobile terminals and the future

mobile terminals.

20 Claims, 5 Drawing Sheets
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SIGNAL TRANSMISSION METHOD AND
RELATED DEVICE THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s a US National Stage of Interna-
tional Application No. PCT/CN2010/0713598, filed 7 Apr.

2010, designating the United States, and claiming priority to
Chinese Patent Application No. 200910082643.4 filed 23

Apr. 2009.

FIELD

The present invention relates to the field of mobile com-
munications and particularly to a signal transmission method
and related devices such as a mobile terminal and a base
station.

BACKGROUND

At present, a 3™ Generation Partnership Project (GPP)
system generally supports the following duplex modes:

1. Frequency Division Duplex (FDD): a downlink timeslot
1s transmitted over a downlink carrier and an uplink timeslot
1s transmitted over an uplink carrier, both of which are paired
in an FDD spectrum, and a base station and a mobile terminal
can recerve and transmit data concurrently;

2. Time Daivision Duplex (TDD): uplink and downlink
timeslots are transmitted 1n time division over the same TDD
carrier; and

3. Half-duplex FDD: a downlink timeslot 1s transmitted
over a downlink carrier and an uplink timeslot 1s transmaitted
over an uplink carrier, both of which are paired 1n an FDD
spectrum, and transmission and reception occurs in time divi-
s1on 1nstead of occurring concurrently.

Particularly a frame structure of Long Term Evolution
(LTE) FDD 1s as illustrated 1n FI1G. 1, and a frame structure of

L'TE TDD 1s as illustrated 1in FIG. 2. In FIG. 1 and FIG. 2, a
frame has a duration of time ot 1 ~207200Ts=10 ms and
includes 10 sub-frames, each of which 1s equivalent to a
Transmission Time Interval (1T1) with the duration of time of
1 ms, and a sub-frame 1ncludes two time slots, each of which
has a duration of time of 1536071, =0.5 ms.

The 3GPP currently supports beam-forming (1.e., supports
an operation mode with a single-antenna port) 1 which a
signal 1s demodulated with a dedicated pilot of the port 5. For
beam-forming, a transmitter can properly transmit a signal
only 11 1t knows status information of a channel. In an FDD
system, uplink and downlink channels can not be inter-
changeable due to their different carrier frequencies. That is,
a base station can not estimate, status information ot a corre-
sponding channel of a downlink carrier frequency, from a
Sounding Reference Signal (SRS) transmitted at an uplink
carrier frequency from a mobile terminal; and alike, the
mobile terminal can not estimate, status information of a
corresponding channel of the uplink carrier frequency, from
an SRS transmitted at the downlink carner frequency from
the base station. Regardless of whether the mobile terminal or
the base station, the ability to acquire current channel statuses
of the respective channels relatively accurately 1s indispens-
able to controlling of signal transmission and reception.

Therefore a mobile communication system, 1n which the
technical features of the existing FDD system and TDD sys-
tem at present are integrated, and a corresponding future
mobile terminal with an additional function as compared with
the existing mobile terminal, will emerge 1n the future. When
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2

the existing mobile terminal and the future mobile terminal
are used concurrently in the future mobile communication
system, the existing mobile terminal may not operate nor-
mally, that 1s, such a problem may arise that the existing
mobile terminal and the future mobile terminal can not be

compatible 1n the future mobile communication system.

SUMMARY

Embodiments of the invention provide a signal transmis-
sion method and related devices so that an existing mobile
terminal and a future mobile terminal can be compatible 1n a
future mobile communication system with uplink transmis-
s1on 1ntroduced over a downlink carrier.

An embodiment of the invention provides a signal trans-
mission method including:

determining by a base station a special Transmission Time
Interval, TTI, over a downlink carrier, wherein the special TT1
includes a corresponding duration of time 1n which a first type
of mobile terminal transmits an uplink Sound Reference Sig-
nal to the base station, and the first type of mobile terminal 1s
a mobile terminal transmitting the uplink Sound Reference
Signal to the base station 1n the special TTI; and

transmitting by the base station a first control signal 1n a
first duration of time 1n the special TT1 to make a second type
of mobile terminal judge that the base station transmits no
downlink signal in the remaining duration of time in the
special TTI, wherein the second type of mobile terminal 1s a
mobile terminal transmitting no uplink Sound Reference Sig-
nal to the base station 1n the special TTI.

An embodiment of the invention further provides a base
station including;

a determination unit configured to determine a special
Transmission Time Interval, TTI, over a downlink carrier,
wherein the special T'T1 includes a corresponding duration of
time 1n which a first type of mobile terminal transmits an
uplink Sound Reference Signal to the base station, and the
first type of mobile terminal 1s a mobile terminal transmitting
the uplink Sound Reference Signal to the base station in the
special TTI; and

a signal transmission unit configured to transmit a first
control signal 1n a first duration of time in the special TTI to
make a second type of mobile terminal judge that the base
station transmits no downlink signal in the remaining dura-
tion of time 1n the special TTI, wherein the second type of
mobile terminal 1s a mobile terminal transmitting no uplink
Sound Reference Signal to the base station 1n the special TT1.

An embodiment of the invention further provides a mobile
terminal including a determination unit and a signal transmis-
sion unit, wherein:

the determination unit 1s configured to determine a special
Transmission Time Interval, TTI, over a downlink carrier,
wherein the special TTI includes a corresponding duration of
time 1n which the signal transmission unit transmits an uplink
Sound Reference Signal to a base station, and to 1gnore a first
control signal transmitted from the base station 1 a first
duration of time 1n the special TTI, wherein the first control
signal makes a second type of mobile terminal judge that the
base station transmits no downlink signal 1n the remaiming
duration of time 1n the special TTI, and the second type of
mobile terminal 1s a mobile terminal transmitting no uplink
Sounding Reference Signal to the base station in the special
TTI; and

the signal transmission unit 1s configured to transmit the
uplink Sounding Reference Signal to the base station 1n a
second duration of time in the special TTI.
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An embodiment of the invention further provides a mobile
communication system including a base station, a first type of
mobile terminal and a second type of mobile terminal,
wherein:

the base station 1s configured to determine a special Trans-
mission Time Interval, TTI, over a downlink carrier, wherein
the special TTI 1includes a corresponding duration of time in
which the first type of mobile terminal transmits an uplink
Sound Reference Signal to the base station, to transmit a first
control signal 1n a first duration of time 1n the special T'T1, and
to receive the uplink Sound Reference Signal transmitted
from the first type of mobile terminal 1n a second duration of

time 1n the special TTI;

the first type of mobile terminal 1s configured to determine
the special TTI, to ignore the first control signal, and to
transmit the uplink Sound Reference Signal 1n the second
duration of time 1n the special TTI; and

the second type of mobile terminal 1s configured to judge
from the first control signal that the base station transmits no
downlink signal in the remaining duration of time in the

special TTI.

In the embodiments of the invention, the base station trans-
mits a first control signal 1n a first duration of time 1n a special
TTI over a downlink carrier, and the special TTI includes a
corresponding duration of time 1n which a first type of mobile
terminal transmitting an uplink Sounding Reference Signal to
the base station 1in the special TTI transmuits the uplink Sound-
ing Reference Signal to the base station; and correspondingly
the first type of mobile terminal 1ignores the first control signal
and transmits the uplink Sounding Reference Signal 1n a
second duration of time in the special TTI, and a second type
of mobile terminal transmitting no uplink Sounding Refer-
ence Signal to the base station 1n the special TTI1 judges from
the received first control signal that the base station transmits
no downlink signal 1n the remaining duration of time in the
special TTI. The foregoing first type of mobile terminal rep-
resents a future mobile terminal, and the second type of
mobile terminal represents an existing mobile terminal, and
when the future mobile terminal transmits the uplink Sound-
ing Reference Signal to the base station 1n the corresponding
duration of time 1n the special T'TI, the existing mobile ter-
minal has judged from the first control signal that the base
station transmits no downlink signal 1n the remaining dura-
tion of time 1n the special T'T1 and may further determine no
downlink signal to be received 1n the remaining duration of
time 1n the special TTI, thus the existing mobile terminal
determines how to operate (1.e., not recerve any downlink
signal) when the future mobile terminal transmits the uplink
Sounding Reference Signal to the base station in the corre-
sponding duration of time in the special T'T1, thereby avoiding
the existing mobile terminal from failing to operate normally
because 1t transmits no uplink Sounding Reference Signal in
the corresponding duration of time and fails to perform a
corresponding operation in response to the control signal
transmitted from the base station, that 1s, achieving compat-
ibility between the existing mobile terminal and the future
mobile terminal 1n a future mobile communication system
with uplink transmission ntroduced over the downlink car-
rier.

BRIEF DESCRIPTION OF THE DRAWINGS

(Ll

FIG. 1 1s a schematic diagram of a frame structure of LT
FDD:;

FIG. 2 1s a schematic diagram of a frame structure of LT
TDD;

(Ll
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FIG. 3 1s a flow chart of a signal transmission method
according to an embodiment of the mnvention;

FIG. 4 1s a first schematic diagram of the status of signal
transmission in each TT1 over a downlink carrier according to
an embodiment of the invention;

FIG. 5A and FIG. 5B are schematic diagrams of the struc-
ture of an MBSFEN sub-frame in the LTE RelS;

FIG. 6 1s a second schematic diagram of the status of signal
transmission in each TT1 over a downlink carrier according to
an embodiment of the invention;

FIG. 7 1s a third schematic diagram of the status of signal
transmission in each TTT over a downlink carrier according to
an embodiment of the invention;

FIG. 8 1s a fourth schematic diagram of the status of signal
transmission in each TTI over a downlink carrier according to
an embodiment of the invention;

FIG. 9 1s a schematic diagram of the structure of a base
station according to an embodiment of the invention;

FIG. 10 1s a schematic diagram of the structure of a mobile
terminal according to an embodiment of the mvention; and

FIG. 11 1s a schematic diagram of the structure of a mobile
communication system according to an embodiment of the
ivention.

DETAILED DESCRIPTION

In an 1implementation of a future mobile communication
system, transmission of a downlink SRS is introduced over an
uplink carrier and transmission of an uplink SRS 1s ntro-
duced over a downlink carrier, and correspondingly a future
mobile terminal estimates, status information of a channel of
the uplink carrier, from the recerved downlink SRS and trans-
mits an uplink signal to a base station over the uplink carrier
according to the estimated status information of the channel
of the uplink carrier; and the base station estimates, status
information of a channel of the downlink carrier, from the
received uplink SRS and transmits a downlink signal to the
mobile terminal over the downlink carrier according to the
estimated status information of the channel of the downlink
carrier.

Specifically, for example, the foregoing solution with
transmission of an uplink SRS mtroduced over a downlink
carrier 1s applied to an FDD downlink carrier and the forego-
ing solution with transmission of a downlink SRS introduced
over an uplink carrier 1s applied to an FDD uplink carrier so
that the future mobile terminal and the base station operate
over the FDD carriers 1n a TDD operation mode.

In another example, the FDD uplink and downlink carriers
are configured respectively over two TDD carriers spaced at a
specific iterval, that 1s, a TDD carrier 1s determined as an
uplink carrier and another TDD carrier spaced at a specific
interval from the TDD carrier 1s determined as a downlink
carrier, and the foregoing solution 1s applied to the uplink
carrier (the TDD carrier) and the downlink carrier (the other
TDD carrier) so that the future mobile terminal and the base
station operate over the TDD carriers 1n an FDD operation
mode.

As can be apparent, the foregoing future mobile commu-
nication system overlooks the difference between the existing
FDD system and TDD system 1n their implementations and 1s
a mobile communication system with both advantages of the
existing FDD system and TDD system.

However 1n an existing mobile communication system, for
reception of a downlink signal at an existing mobile terminal,
a base station has to transmit a downlink signal consecutively
over a downlink carrier and to transmit a control signal 1ni-
tially 1n each T'T1, and the existing mobile terminal performs
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a corresponding operation in the TTT according to the control
signal. When the existing mobile terminal and the future
mobile terminal coexist 1n the future mobile communication
system, uplink transmission 1s introduced over the downlink
carrier, therefore when the future mobile terminal performs
uplink transmission in a special TTI, the existing mobile
terminal performs no uplink transmission in the special TTI
and fails to perform the corresponding operation according to
the control signal transmitted from the base station and con-
sequently can not operate normally, thus resulting in 1ncom-
patibility between the existing mobile terminal and the future
mobile terminal 1n the future mobile communication system.

In order to address the foregoing problem, an embodiment
ol the invention provides a signal transmission method which,
as 1llustrated 1n FIG. 3, includes the following operations
S301 to S302.

In the operation S301, a base station determines a special
TTI over a downlink carrier.

The special TTI includes a corresponding duration of time
in which a first type of mobile terminal transmits an uplink
Sound Reference Signal (SRS) to the base station, where the
first type of mobile terminal 1s a mobile terminal transmitting
the uplink SRS to the base station in the special TT1.

In the operation 5302, the base station transmits a first
control signal 1n a first duration of time in the special I'TT.

The first control signal makes a second type of mobile
terminal judge that the base station transmits no downlink
signal 1n the remaining duration of time in the special TTI,
where the second type of mobile terminal 1s a mobile terminal
transmitting no uplink SRS to the base station 1n the special
TTL

The first type of mobile terminal represents the future
mobile terminal, and the second type of mobile terminal
represents the existing mobile terminal, and for the sakes of a
convenient description and of facilitating understanding of
the embodiments of the invention, the foregoing method
according to the mnvention will be described below 1n details
in connection with the “future mobile terminal” and the
“existing mobile terminal” with reference to the drawings.

Asillustrated in F1G. 4 which 1s a schematic diagram of the
status of signal transmission in each TTI over a downlink
carrier according to an embodiment of the invention, where
“D” represents transmission of a downlink signal and “U”
represents transmission of an uplink signal. In the present
embodiment, a T'TT with a corresponding duration of time 1n
which a future mobile terminal transmits an uplink Sounding
Retference Signal (SRS) 1s referred to as a special TTI and a
TTI 1n which only a downlink signal 1s transmitted 1s referred
to as a normal TTI. A base station determines a special TTI
over a downlink carrier according to a preset strategy, and for
example, two special T'T1s are spaced by four normal TTIs 1n
a preferred 1nstance of the preset strategy.

The base station transmits a first control signal 1n a first
duration of time 1n a special T'T1. An existing mobile terminal
receives and parses the first control signal and then judges that
the base station transmits no downlink signal in the remaining
duration of time 1n the special TTI, and therefore the existing
mobile terminal will not attempt to recerve any downlink
signal 1n the remaining duration of time in the special TT1I
according to the first control signal.

The future mobile terminal 1gnores the first control signal
transmitted from the base station in the first duration of time
in the special TTI. This may be done particularly by not
receiving the first control signal or by recerving but not pars-
ing or directly discarding the first control signal or by receiv-
ing and parsing the first control signal but not judging from
the first control signal that the base station transmits no down-
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6

link signal 1n the remaining duration of time in the special
TTI. Therefore the future mobile terminal will not judge from
the first control signal that the base station transmits no down-

link signal 1n the remaining duration of time in the special
TTL

The future mobile terminal transmits an uplink SRS to the
base station 1n a second duration of time 1n the special TTI.
The base station estimates, status information of a channel of
the downlink carrier, from the received uplink SRS and trans-
mits a downlink signal 1n a normal T'TT according to the status
information of the channel.

As can be apparent from the foregoing description, the first
control signal transmitted from the base station 1n an embodi-
ment of the invention 1n the first duration of time 1n a special
TTI 1s received and parsed by the existing mobile terminal,
which 1n turn judges that the base station transmits no down-
link signal 1n the remaining duration of time 1n the special

TTI. In the Multicast Broadcast Single Frequency Network
(MBSFEN) solution of the LTE Release 8 (Rel8), an MBSFN
control signal transmitted from the base station 1s also
received and parsed by the mobile terminal, which 1n turn
judges that the base station transmits no downlink signal in
the remaiming duration of time 1n the TTI, and therefore such
an MBSFN control signal may be used as the first control
signal 1n the embodiment of the invention without any modi-
fication to the existing mobile terminal.

The MBSFEN solution 1n the LIE Rel8 1s as 1llustrated 1n
FI1G. 5A and FIG. 5B, where the base station transmaits broad-
cast data to the mobile terminal in a T'TT of a corresponding
MBSFEN sub-frame. Specifically, a first MBSNF control sig-
nal or a second MBSFN control signal 1s transmitted to the
mobile terminal 1n a segment of duration of time 1n the TTI,
and broadcast data 1s transmitted or no downlink signal 1s
transmitted to the mobile terminal 1n the remaining duration
of time 1n the TTI; and the mobile terminal receives the first
MBSNF control signal or the second MBSNF control signal
transmitted from the base station in the preceding segment of
duration of time in the TTT and judges from the first MBSFN
control signal that the base station transmits broadcast data in
the remaining duration of time in the T'TI and correspond-
ingly receives the broadcast data transmitted from the base
station 1n the remaining duration of time 1n the TTI, and the
mobile terminal judges from the second MBSFN control
signal that the base station transmits no downlink signal in the
remaining duration of time 1n the TTI and correspondingly
will not attempt to receive any downlink signal 1n the remain-
ing duration of time 1n the TTI.

With the foregoing second MBSFEN control signal being
the first control signal in the embodiment of the invention, the
ex1sting mobile terminal will be neither modified 1n hardware
nor functionally enhanced. For the future mobile terminal, 1t
1s still necessary to make the future mobile terminal judge that
the base station transmits no downlink signal in the remaining
duration of time in the normal TTI, thus the future mobile
terminal shall process the second MBSFN control signal in
the special TT1 differently from 1n a normal TT1, for example,
by, 1n the special TTI, not receiving the second MBSFN
control signal or receiving but not parsing the second MBSFN
control signal or recerving and parsing second MBSFEFN con-
trol signal and not judging from the second MBSFN control
signal that the base station transmits no downlink signal in the
remaining duration of time 1n the special TTT.

Of course a new control signal may alternatively be used as
the first control signal 1n the embodiment of the ivention to
implement the method according to the invention so long as 1t
1s functionally equivalent to the foregoing first control signal,
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and at this time the existing mobile terminal shall be provided
with a function of identitying the first control signal.
Preferably the base station may further transmit data to the
future mobile terminal in the first duration of time 1n an
embodiment of the invention 1n order to improve the ratio of
utilizing the resource of timeslots 1n a special T'T1, particu-

larly as 1llustrated 1n FIG. 6.

Unlike the structure of timeslots 1n a special TT1 illustrated
in FI1G. 4, the base station transmits a first control signal 1n a
first period of time 1n a first duration of time 1n a special TTI,
transmits a second control signal 1n a second period of time in
the first duration of time and transmits data to the future
mobile terminal 1n a third period of time 1n the first duration
of time. Correspondingly the future mobile terminal receives
the second control signal transmitted from the base station in
the second period of time and receives the data transmitted
from the base station 1n the third period of time according to
the second control signal. Specifically, for example, the future
mobile terminal may recerve data corresponding thereto
among the data transmitted from the base station according to
the second control signal without receiving the remaining,
data; and in another example, the future mobile terminal can
judge from the second control signal that the base station
transmits data in the third period of time.

In an embodiment of the invention, the base station may
turther transmuit a first control 1n a first period of time 1n a first
duration of time 1n a special TT1 and a third control signal 1n
a second period of time 1n the first duration of time. Corre-
spondingly the future mobile terminal recerves the third con-
trol signal transmitted from the base station in the second
period of time and judges from the third control signal that the
base station transmits no downlink signal 1n the third period
of time 1n the first duration of time.

Preferably a Guard Period (GP) duration of time may be
reserved between the first duration of time and the second
duration of time 1n the special T'T1 1n the embodiment of the
invention in order to reduce interference between uplink and
downlink signals, and the structure of timeslots 1n the special
TTI 1s particularly as 1llustrated in FIG. 7.

In the embodiment of the invention, a GP duration of time
may also be reserved between the first duration of time and
the second duration of time 1n the special TTI illustrated in
FIG. 6 1n order to reduce interference between uplink and
downlink signals, and the structure of timeslots thereof 1s as
illustrated 1n FIG. 8.

In the foregoing signal transmission method according to
the embodiments of the invention, the first duration of time
and the second duration of time 1n the special TT1I, the first
period of time, the second period of time and the third period
of time 1n the first duration of time, and the GP duration of
time between the first duration of time and the second dura-
tion of time may be configured flexibly with specific lengths
of timeslots.

Based upon the same inventive idea and 1n correspondence
to the signal transmission method according to the foregoing
embodiments of the invention, another embodiment of the
invention further provides a base station, and a schematic
diagram of the structure thereof 1s as illustrated 1in FIG. 9,
which includes:

a determination unit 901 configured to determine a special
TTI over a downlink carrier, where the special TTI includes a
corresponding duration of time 1n which a first type of mobile
terminal transmits an uplink Sound Reference Signal to the
base station, and the first type of mobile terminal 1s a mobile
terminal transmitting the uplink Sound Reference Signal to
the base station 1n the special TTI; and
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a signal transmission unit 902 configured to transmit a first
control signal 1n a first duration of time 1n the special TTI to
make a second type of mobile terminal judge that the base
station transmits no downlink signal 1n the remaining dura-
tion of time 1n the special TTI, where the second type of
mobile terminal 1s a mobile terminal transmitting no uplink
Sound Reference Signal to the base station 1n the special TTT1.

Preferably the signal transmission unit 902 1s configured to
transmit the first control signal 1n a first period of time in the
first duration of time, to transmit a second control signal 1n a
second period of time 1n the first duration of time, where the
second control signal 1s used for instructing the first type of
mobile terminal to recetve data, and to transmit data 1n a third
period of time in the first duration of time.

Preferably the signal transmission unit 902 1s configured to
transmit the first control signal 1n a first period of time 1n the
first duration of time, and to transmit a third control signal 1n
a second period of time in the first duration of time, where the
third control signal 1s used for making the first type of mobile
terminal to judge that the base station transmits no downlink
signal 1n a third period of time 1n the first duration of time.

Preferably the base station further includes:

a signal reception unit 903 configured to recerve the uplink

Sounding Reference Signal transmaitted from the first type of
mobile terminal 1n a second duration of time in the special
TTL

Based upon the same inventive idea and in correspondence
to the signal transmission method according to the foregoing
embodiments of the invention, another embodiment of the
invention further provides a mobile terminal, which may also
be referred to as a future mobile terminal, and a schematic
diagram of the structure thereof is as illustrated 1n FIG. 10,
which includes a determination unit 1001 and a signal trans-
mission unit 1002, where:

the determination unit 1001 is configured to determine a
special TTI over a downlink carrier, where the special TT1I
includes a corresponding duration of time in which the signal
transmission unit 1002 transmits an uplink Sound Reference
Signal to a base station, and to 1gnore a first control signal
transmitted from the base station 1n a first duration of time 1n
the special TTI, where the first control signal makes a second
type of mobile terminal judge that the base station transmits
no downlink signal 1n the remaining duration of time in the
special TTI, and the second type of mobile terminal 1s a
mobile terminal transmitting no uplink Sounding Reference
Signal to the base station 1n the special TT1; and

the signal transmission unit 1002 1s configured to transmut
the uplink Sounding Reference Signal to the base station in a
second duration of time in the special TTI.

Preferably the determination unit 1s configured to 1gnore
the first control signal transmitted from the base station in a
first period of time 1n the first duration of time.

The mobile terminal further includes:

a signal reception unit 1003 configured to receive a second
control signal transmitted from the base station 1n a second
period of time 1n the first duration of time, and to receive data
transmitted from the base station 1n a third period of time 1n
the first duration of time according to the second control
signal.

Preferably the determination unit 1s configured to 1gnore
the first control signal transmitted from the base station in a
first period of time 1n the first duration of time.

The mobile terminal further includes:

a signal reception unit 1003 configured to receive a third
control signal transmitted from the base station in a second
period of time 1n the first duration of time, and to judge from
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the third control signal that the base station transmits no
downlink signal 1n a third period of time 1n the first duration
of time.

Based upon the same inventive idea and 1n correspondence
to the signal transmission method according to the foregoing
embodiments of the invention, another embodiment of the
invention further provides a mobile communication system,
and a schematic diagram of the structure thereof is as 1llus-
trated in FIG. 11, which includes a base station 1101, a first
type of mobile terminal 1102 and a second type of mobile
terminal 1103, where:

the base station 1101 1s configured to determine a special
TTI over a downlink carrier, where the special TT1 includes a
corresponding duration of time i1n which the first type of
mobile terminal 1102 transmits an uplink Sound Reference
Signal to the base station, to transmit a first control signal 1n
a {irst duration of time 1n the special TTI, and to receive the
uplink Sound Retference Signal transmitted from the first type
of mobile terminal 1102 1n a second duration of time in the
special TTI;

the first type of mobile terminal 1102 1s configured to
determine the special TTI, to ignore the first control signal,
and to transmit the uplink Sound Reference Signal 1n the
second duration of time in the special T'TI; and

the second type of mobile terminal 1103 1s configured to
judge from the first control signal that the base station 1101
transmits no downlink signal 1n the remaining duration of
time 1n the special TTI.

Preferably the base station 1101 1s configured to transmit
the first control signal in a first period of time in the first
duration of time, to transmit a second control signal in a
second period of time 1n the first duration of time, and to
transmit data 1n a third period of time 1n the first duration of
time.

The first type of mobile terminal 1102 1s configured to
receive the second control signal, and to recerve the data
transmitted from the base station 1101 according to the sec-
ond control signal.

Preferably the base station 1101 1s configured to transmit
the first control signal 1n a first period of time 1n the first
duration of time, and to transmit a third control signal 1n a
second period of time in the first duration of time.

The first type of mobile terminal 1102 1s configured to
receive the third control signal, and to judge from the third
control signal that the base station 1101 transmits no down-
link signal 1n a third period of time in the first duration of time.

In summary, with the solution according to the embodi-
ments ol the invention, the base station determines a special
TTI over a downlink carrier, where the special TTI includes a
corresponding duration of time 1n which a first type of mobile
terminal transmitting an uplink Sounding Reference Signal to
the base station 1n the special TTI transmuits the uplink Sound-
ing Reference Signal to the base station; and the base station
transmits a first control signal 1n a first duration of time in the
special TTI, where the first control signal makes a second type
of mobile terminal, which transmits no Sounding Reference
Signal to the base station 1n the special TTI, judge that the
base station transmits no downlink signal in the remaining
duration of time in the special TTI. With the solution accord-
ing to the embodiments of the imnvention, an existing mobile
terminal can operate normally 1n a future mobile communi-
cation system with uplink transmission introduced over a
downlink carrier, thereby achieving compatibility between
the existing mobile terminal and a future mobile terminal in
the future mobile communication system.

Evidently those skilled in the art can make various modi-
fications and variations to the invention without departing
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from the scope of the mvention. Thus the invention 1s also
intended to encompass these modifications and variations
thereto provided the modifications and variations come 1nto
the scope of the claims appended to the invention and their
equivalents.

The invention claimed 1s:
1. A signal transmission method, comprising:
determiming, by a base station, a special Transmission
Time Interval, TTI1, over a downlink carrier, wherein the
special TTI comprises a corresponding duration of time
in which a first type of mobile terminal transmits an
uplink Sound Reference Signal to the base station, and
the first type of mobile terminal 1s a mobile terminal
transmitting the uplink Sound Reference Signal to the
base station 1n the special TTI; and
transmitting, by the base station, a first control signal in a
first duration of time 1n the special TTI to make a second
type of mobile terminal judge that the base station trans-
mits no downlink signal in the remaining duration of
time 1n the special TTI, wherein the second type of
mobile terminal 1s a mobile terminal transmitting no
uplink Sound Reference Signal to the base station 1n the
special TTI.
2. The method of claim 1, wherein the base station trans-
mits the first control signal 1n a first period of time 1n the first
duration of time, and
the method further comprises:
transmitting, by the base station, a second control signal 1n
a second period of time 1n the first duration of time,
wherein the second control signal 1s used for imstructing
the first type of mobile terminal to recerve data; and

transmitting, by the base station, data in a third period of
time 1n the first duration of time.

3. The method of claim 2, further comprising:

receving, by the base station, the uplink Sounding Refer-

ence Signal transmitted from the first type of mobile
terminal 1n a second duration of time 1n the special TTTI.

4. The method of claim 3, wherein a guard period duration
of time 1s reserved between the first duration of time and the
second duration of time.

5. The method of claim 2, wherein the first control signal 1s
ignored by the first type of mobile terminal.

6. The method of claim 1, wherein the base station trans-
mits the first control signal 1n a first period of time in the first
duration of time, and

the method further comprises:

transmitting, by the base station, a third control signal 1n a

second period of time 1n the first duration of time,
wherein the third control time 1s used for making the first
type of mobile terminal to judge that the base station
transmits no downlink signal 1n a third period of time 1n
the first duration of time.

7. The method of claim 6, further comprising;

receving, by the base station, the uplink Sounding Refer-

ence Signal transmitted from the first type of mobile
terminal 1n a second duration of time 1n the special TTI;
wherein, a guard period duration of time 1s reserved
between the first duration of time and the second dura-
tion of time.

8. The method of claim 6, wherein the first control signal 1s
ignored by the first type ol mobile terminal.

9. The method of claim 1, further comprising:

receving, by the base station, the uplink Sounding Refer-

ence Signal transmitted from the first type of mobile
terminal 1n a second duration of time 1n the special TTTI.
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10. The method of claim 9, wherein a guard period duration
of time 1s reserved between the first duration of time and the
second duration of time.

11. The method of claim 1, wherein the first control signal
1s 1gnored by the first type of mobile terminal.

12. A base station, comprising:

a determination unit configured to determine a special
Transmission Time Interval, TTI, over a downlink car-
rier, wherein the special TTI comprises a corresponding
duration of time 1n which a first type of mobile terminal
transmits an uplink Sound Reference Signal to the base
station, and the first type of mobile terminal 1s a mobile
terminal transmitting the uplink Sound Reference Sig-
nal to the base station 1n the special TTI; and

a signal transmission umt configured to transmit a first
control signal in a first duration of time 1n the special TT1
to make a second type of mobile terminal judge that the
base station transmits no downlink signal in the remain-
ing duration of time 1n the special TTI, wherein the
second type of mobile terminal 1s a mobile terminal
transmitting no uplink Sound Reference Signal to the
base station in the special TT1I.

13. The base station of claim 12, wherein the signal trans-
mission unit 1s configured to transmit the first control signal in
a {irst period of time 1n the first duration of time, to transmit a
second control signal 1n a second period of time 1n the first
duration of time to mnstruct the first type of mobile terminal to
receive data, and to transmit data in a third period of time in
the first duration of time.

14. The base station of claim 13, further comprising:

a signal reception umt configured to receive the uplink
Sounding Reference Signal transmitted from the first
type of mobile terminal in a second duration of time 1n
the special TTI.

15. The base station of claim 12, wherein the signal trans-
mission unit 1s configured to transmit the first control signal in
a first period of time 1n the first duration of time, and to
transmit a third control signal 1n a second period of time 1n the
first duration of time to instruct the first type of mobile ter-
minal to judge that the base station transmits no downlink
signal 1n a third period of time 1n the first duration of time.

16. The base station of claim 15, further comprising:

a signal reception unit configured to receive the uplink
Sounding Reference Signal transmitted from the first
type of mobile terminal in a second duration of time 1n

the special TTI.
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17. The base station of any of claim 12, further comprising;:
a signal reception unit configured to receive the uplink
Sounding Reference Signal transmitted from the first
type of mobile terminal 1n a second duration of time 1n

the special TTI.

18. A mobile communication system, comprising a base
station, a {irst type of mobile terminal and a second type of
mobile terminal, wherein:

the base station 1s configured to determine a special Trans-

mission Time Interval, TTI, over a downlink carrier,
wherein the special TTI comprises a corresponding
duration of time 1n which the first type of mobile termi-
nal transmits an uplink Sound Reference Signal to the
base station, to transmit a first control signal in a first
duration of time in the special TTI, and to recerve the
uplink Sound Reference Signal transmitted from the first
type of mobile terminal 1n a second duration of time 1n
the special TTI;

the first type of mobile terminal 1s configured to determine

the special TTI, to 1ignore the first control signal, and to
transmit the uplink Sound Reference Signal 1n the sec-
ond duration of time in the special TTI; and

the second type of mobile terminal 1s configured to judge

from the first control signal that the base station trans-
mits no downlink signal in the remaining duration of
time 1n the special TTI.

19. The system of claim 18, wherein the base station 1s
configured to transmit the first control signal in a first period
of time 1n the first duration of time, to transmit a second
control signal 1n a second period of time 1n the first duration
of time, and to transmit data 1n a third period of time 1n the first
duration of time; and

the first type of mobile terminal 1s configured to recerve the

second control signal, and to receive the data transmitted
from the base station according to the second control
signal.

20. The system of claim 18, wherein the base station 1s
configured to transmit the first control signal 1n a first period
of time 1n the first duration of time, and to transmit a third
control signal 1n a second period of time 1n the first duration
of time; and

the first type of mobile terminal 1s configured to recerve the

third control signal, and to judge from the third control
signal that the base station transmits no downlink signal
in a third period of time in the first duration of time.
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